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Agenda

• Setting the stage for STEM education

• What is STEM

• Role of STEM Certified Schools

• Process for being STEM Certified 



What is STEM?

• Boundaries between science, technology, 
engineering, and math are removed or blurred

• The four disciplines are interdependent

• In blending science, technology, engineering, 
and math, STEM education seeks to create 
21st century learning opportunities and skill 
development for all students
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Indiana’s Definition of  STEM

STEM education is an intentional, 

metadisciplinary approach to teaching and 

learning, in which students uncover and acquire a 

cohesive set of concepts, competencies, and 

dispositions of science, technology, engineering, 

and mathematics that they transfer and apply in 

both academic and real-world contexts, in order to 

be globally competitive in the 21st Century." 

-Rider-Bertrand 2007



The STEM Need?

• State and National STEM Trends

• Gender and Racial Gaps

• STEM Initiatives around the state 

and country



• Increasing economic pressures

• Competition in the global 

marketplace

• Recognition of the importance 

of STEM for innovation and 

development

Why the focus on STEM?
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Why is STEM Important to Indiana?

http://changetheequation.org/

http://changetheequation.org/
http://changetheequation.org/


Indiana STEM Vital Signs
• 2.4 STEM jobs for every unemployed STEM person, 5 

unemployed people for every 1 job outside of STEM

• Only 12% of college graduates receive a degree in the 

STEM fields

• 64% of Indiana’s first time community college students 

need remediation in math

• In 1994 science was taught 3 hours per week in 

elementary classrooms, now only 2 hours. That’s 24 

minutes a day!





What do STEM schools do?

Indiana STEM School Attributes

1. Infrastructure

2. Curriculum

3. Instruction

4. Extended Learning



State Certified STEM

School / Program

• The IDOE began providing an IDOE approved STEM 

Certification for schools that want to be recognized as 

STEM in Spring 2015 (cohort 1)

• Our Goal is to extend a STEM school network promoting 

collaboration of best practices in STEM classes

• The application cycle opens in the fall of the school year

• STEM Certified School vs STEM Certified Program



Purpose of Recognizing STEM Schools

• Increase the number of our graduates that are prepared to enter 

college and careers in the science, technology, engineering, and 

mathematics fields

• Form a network of IDOE recognized STEM schools that will be able 

to share resources and best practices in addition to collaborating on 

professional development, standards and curriculum

• IDOE STEM certified schools will have credibility within the 

community to enable partnerships with STEM businesses and 

industry

• Publically recognize the great and challenging work our schools are 

doing to educate our children for the 21st Century



What does a STEM 

classroom look like?
A STEM classroom is a non-traditional 

classroom that shifts students away from 

learning discrete bits and pieces of 

phenomenon and rote procedures but works 

toward investigating and questioning the 

interrelated facets of the real world. 



The Teacher’s Role
“The teacher is not in the school to impose 

certain ideas or to form certain habits in the 

child, but is there as a member of the 

community to select the influences which shall 

affect the child and to assist him in properly 

responding to these. Thus the teacher 

becomes a partner in the learning process, 

guiding students to independently discover 

meaning within the subject area.”
-John Dewey 1897



How do STEM students perform?

STEM education aims to develop a 

student’s ability to think logically, solve 

problems, innovate in both academic and 

real-world contexts, engage in inquiry, 

collaborate with peers, and self-motivate. 



Key Elements of

Effective Instruction
1. A coherent set of standards and curriculum

2. Teachers with high capacity to teach in their 

disciplines

3. A supportive system of assessment and 

accountability

4. Adequate instructional time

5. Equal access to high-quality learning opportunities



School Conditions that 

Support Learning
1. School leadership as the driver for change

2. Professional capacity of faculty and staff

3. Parent-community ties

4. Student-centered learning climate

5. Instructional guidance for teachers



Process of Certification
• Step 1: School should perform a self-evaluation using the 

STEM School Rubric and submit the pre-application to the 

IDOE STEM Coordinator. 

• Step 2: A representative from the IDOE will contact you to 

schedule an initial conversation (i.e. phone call, skype, or if 

schedules permit a visit).

• Step 3: School makes adjustments based on self-evaluation 

and STEM Coordinator recommendations to determine level 

of preparedness for full application.

• Step 4: Complete the full application and submit to the STEM 

Coordinator. (By 4:30 PM on December 16th)



Process of Certification

• Step 5: Site visit to the school from the STEM review team 

consisting of community/business representatives and/or the 

Indiana Department of Education 

• Step 6: Upon completion of the site visit, the STEM review 

team will review your application and compare it with the 

evidence and supporting documentation from the site visit.

• Step 7: If recommended for certification, school will develop 

an award ceremony where the IDOE will present a banner.

All certified STEM schools will be expected to reapply for certification every 5 years. 

Evidence of growth in the STEM attributes will be expected.



IDOE STEM Education Webpage



Self- Evaluation Using the

STEM Implementation Rubric
• School will evaluate themselves in four areas:

• Infrastructure – 8 Attributes

• Instruction – 6 Attributes

• Curriculum – 5 Attributes

• Extended Learning – 3 Attributes

• Attributes have detailed descriptors that show what level of 

implementation the school is currently achieving

• STEM Certified School will demonstrate full implementation of 

all the Indiana Department of Education Essential STEM 

Attributes

• 1.1, 1.3, 1.5, 1.8, 2.3, 3.5, 4.3



STEM Implementation Rubric

• Full STEM Implementation: Highest level of implementation 

of a STEM program

• Approaching STEM Implementation: Quality program 

meeting expectations

• Developing STEM Implementation: Program has met some 

components, but still needs further development

• Initial STEM Implementation: STEM program discussions 

have occurred and program implementation in infancy



STEM Implementation Rubric – Infrastructure –

1 – Infrastructure:  Is a structure and process in place to support the program’s mission, vision, and 

goals? STEM school requires several leadership teams that collaborate and dialogue frequently 

about the program’s design and effectiveness.  Teachers are highly collaborative and community 

members are included in decision-making.  

INDIANA DEPARTMENT OF 

EDUCATION STEM ATTRIBUTES

Initial

IMPLEMENTATION

Developing

IMPLEMENTATION

Approaching

IMPLEMENTATION

FULL

IMPLEMENTATION

1.1 Leadership Teams at the 

district and school levels

1.2 School schedules

1.3 Community Engagement

1.4 School Environment

1.5 Technology Resources

1.6 Data (state, district, 

school, classroom)

1.7 Evaluation

1.8 Equity



Essential STEM School Standard 1.1:

Leadership Teams
– Infrastructure: STEM programming requires leadership teams that collaborate and engage in dialogue frequently about the STEM program’s design and 

effectiveness.  Teachers are highly collaborative and community members are stakeholders in decision-­­making.   Is a structure in place that supports   the 

program’s mission, vision, and goals? 

Key Element Initial 

Implementation 

Developing 

Implementation 

Approaching 

Implementation 

Full Implementation Description of your 

program/Supporting 

Documentation 

1.1 Leadership Teams 

at the district and 

school levels 

-­­Administrative leadership 
and/or STEM teacher 
teams have determined the 

program’s purpose and 

content 
-­­Leadership provides 

support to STEM teacher 

teams by allocating 

resources towards 

implementation and 

professional development 

-­­Decision making is made 

by less than 25% of staff 

-­­Administrative leadership 
provides support to STEM 
teacher teams by allocating 

resources towards 

implementation and 

professional development 

-­­STEM teacher teams meet 

with administration 

regularly  to  discuss 

program   implementation. 

-­­ Decision making is made 

by  25-­­50%  of staff 

-­­STEM leadership team in 
place to define and monitor 
and evaluate entire 

program 

-­­PLCs or teacher teams 

address expectations of 

program set by the 

leadership  team. 

-­­Teams meet regularly to 

discuss program goals and 

progress, research, best 

practices, and opportunities 

for  improvement. 

-­­ Decision making is made 

by greater than 50% of the 

school’s  staff 

-­­STEM Leadership team in 
place to define, monitor, 
and evaluate entire 

program 

-­­PLCs and teacher teams 

address specific 

expectations of the 

program set by the 

leadership  team 

-­­Leadership teams meet 

regularly to discuss 

research, best practices, 

successes, and 

opportunities for 

improvement towards 

STEM program goals. 

-­­  Decision making is made 

by all school staff,  

classroom, and special area 

teachers. 

 

 



Essential STEM School Standard 1.3:

Community Engagement
– Infrastructure: STEM programming requires leadership teams that collaborate and engage in dialogue frequently about the STEM program’s design and 

effectiveness.  Teachers are highly collaborative and community members are stakeholders in decision-­­making.   Is a structure in place that supports   the 

program’s mission, vision, and goals? 

Key Element Initial 

Implementation 

Developing 

Implementation 

Approaching 

Implementation 

Full Implementation Description of your 

program/Supporting 

Documentation 

1.3 Community 

Engagement 

-­­Student work is showcased 
in the community 
-­­Participating teachers 

invite community members 

to participate in some 

classroom activities 

-­­Community members have 
been identified as partners 
to collaborate or visit STEM 

teams 

-­­Student work is showcased 

in the community 

-­­Community members are 
actively engaged in the 
vision and work of the 

program (e.g. curriculum, 

co-­­teaching, field 

experiences) 

-­­STEM teams communicate 

frequently and consistently 

with  the community 

-­­Student work is showcased 

in the community 

-­­Community members are 
partners in the leadership 
of the STEM program and 

needs assessments guide 

programming for the 

school 

-­­Program has engaged 

multiple partners to guide 

the work of the   program 

-­­Opportunities exist to 

showcase  student  work 

through community events 

via on-­­site or online 

exhibitions. 

-­­School uses 

parent/community 

feedback to assess the 

STEM implementation 

progress 

School provides community 

awareness opportunities 

for parents 

 

 



Essential STEM School Standard 1.5:

Technology Resources
– Infrastructure: STEM programming requires leadership teams that collaborate and engage in dialogue frequently about the STEM program’s design and 

effectiveness.  Teachers are highly collaborative and community members are stakeholders in decision-­­making.   Is a structure in place that supports   the 

program’s mission, vision, and goals? 

Key Element Initial 

Implementation 

Developing 

Implementation 

Approaching 

Implementation 

Full Implementation Description of your 

program/Supporting 

Documentation 

1.5 Technology 

Resources 

-­­STEM teachers and 
students have access to 
technology when 

instruction and learning 

require it 

-­­Participating teachers use 

media tools to 

communicate activities 

-­­STEM teachers and 
students have access to a 
variety of technology on a 

daily basis, not just limited 

to computers. Students 

need to understand the 

broad scope of technology. 

-­­Participating teachers use 

media tools for 

communication within the 

classroom 

-­­STEM teachers and 
students have access to 
technology on a daily basis 

-­­A purchase/replacement 

plan exists to address 

technology  needs. 

-­­Media tools are created 

and  utilized  to 

communicate   internally 

and externally about STEM 

activities 

-­­Student and staff 
technology needs are 
identified and addressed as 

part of program design 

-­­Technology purchases are 

either complete or included 

in a future budget 

-­­Teachers and students have 

on-­­demand access to 

maintenance or support for 

the use of instructional 

technology in the 

classroom. 

-­­Media tools are created 

and  utilized to 

communicate internally 

and externally about STEM 

activities 

 
 

 



Essential STEM School Standard 1.8:

Equity
– Infrastructure: STEM programming requires leadership teams that collaborate and engage in dialogue frequently about the STEM program’s design and 

effectiveness.  Teachers are highly collaborative and community members are stakeholders in decision-­­making.   Is a structure in place that supports   the 

program’s mission, vision, and goals? 

Key Element Initial 

Implementation 

Developing 

Implementation 

Approaching 

Implementation 

Full Implementation Description of your 

program/Supporting 

Documentation 

1.8 Equity -­­All students receive 

equitable access to 

instruction  and  programs 

-­­Students with special 

needs are accommodated 

-­­All students receive 

equitable access to 

instruction  and  programs 

-­­All students specific needs 

are  being met 

-­­Special programs have 

been designed encourage 

underrepresented students 

to develop interest in STEM 

careers 

-­­All students receive 

equitable access to 

instruction  and  programs 

-­­All students specific and 

identified needs are being 

met 

-­­Special programs have 

been designed encourage 

underrepresented students 

to develop interest in STEM 

careers 

-­­Teachers receive 

professional development 

o cultural an gender 

differences to inform 

instruction 

-­­Student demographics are 

o par with the district or 

community 

-­­All students receive 

equitable access to 

instruction  and  programs 

-­­All students with specific 

an identified needs are 

being   accommodated 

-­­Special programs have 

been designed encourage 

underrepresented students 

to develop interest in STEM 

careers 

-­­Teachers receive 

professional development 

o cultural an gender 

differences to inform 

instruction 

-­­STEM classroom is 

differentiated to 

accommodate all students, 

with special consideration 

made for girls and students 

of color 

-­­Student demographics in 

STEM are o par or in 

greater percentage than 

the district or community 

 

 



STEM Implementation Rubric – Instruction –

2 – Instruction:  Does the instruction environment provide time and professional development for 

educators to develop and improve their craft of pedagogy and content? Students in a STEM school 

engage in inquiry based learning that may include authentic problems.  Classrooms are facilitated by 

teachers who are highly effective in this type of instruction and require professional development and 

collaboration time to help develop and improve their craft of pedagogy and content.  In addition, 

teachers consistently use and model technology in classroom instruction and use creative assessment 

opportunities like science fair, portfolios, labs, debate, etc.

INDIANA DEPARTMENT OF 

EDUCATION STEM ATTRIBUTES

Initial

IMPLEMENTATION

Developing

IMPLEMENTATION

Approaching

IMPLEMENTATION

FULL

IMPLEMENTATION

2.1 Instructional Programming 

2.2 Integrated STEM

2.3 Professional Development

2.4 Instructional Technology

2.5 Instructional Strategies

2.6 Teacher Content Knowledge



Essential STEM School Standard 2.3:

Professional Development
– Instruction: Students in a STEM program engage in science and mathematics taught through the integration of engineering design, technological 

design, and mathematical analysis delivered through inquiry or project-­­based and/or problem-­­based learning grounded in real-­­world issues. Integrated STEM 

PBLs also bring in Language Arts/English and Social Studies in an interdisciplinary approach to delivering instruction. Classrooms are facilitated by 

teachers who are highly effective who receive ongoing professional development time for collaboration to further refine their pedagogical content 

knowledge. In addition, teachers infuse technology in classroom instruction as well as in creative assessment opportunities. 

Key Element Initial 

Implementation 

Developing 

Implementation 

Approaching 

Implementation 

Full 

Implementation 

Description of your 

program/Supporting 

Documentation 

2.3 Professional 

Development 

-­­STEM teachers participate 
in whole group, i.e. all 
STEM teacher PD that 

aligns with STEM 

initiatives, which includes 

inquiry and PBL practices. 

-­­PD  includes support 

across the school year 

during implementation of 

strategies. 

-­­-­­STEM teachers 
participate in whole-­­group 
PD that aligns with STEM 

initiatives, which includes 

inquiry and PBL practices 

PD includes support across 

the school year during 

implementation of 

strategies. 

-­­ STEM teachers 
participate in whole-­­group 
PD sessions focused on 

developing integrated 

curriculum, building 

teacher, content 

knowledge and effective 

pedagogy (e.g. PBL, 

inquiry) 

-­­-­­STEM teachers observe 

colleagues and engage in 

formal reflection and 

discourse regarding 

practice 

-­­PD sessions align with the 

needs of the 

program/school and 

student  learning  needs. 

-­­ PD includes support 

across the school year 

during implementation of 

strategies. 

-­­Teachers are provided 40 

or more hours of 

professional development 

each year 

-­­Teachers have the 
opportunity to develop 
individualized PD plans 

and the school/program 

partners with higher 

education to find 

opportunities for teachers 

that fit within their 

individualized plans. 

STEM teachers participate 

in whole-­­group PD sessions 

focused on developing 

integrated curriculum, 

building teacher, content 

knowledge and effective 

pedagogy (e.g. PBL, 

inquiry) 

-­­-­­STEM teachers observe 

colleagues and engage in 

formal reflection and 

discourse regarding 

practice 

-­­PD sessions align with the 

needs of the 

program/school and 

student  learning  needs. 

-­­ PD includes support 

across the school year 

during implementation of 

school based STEM 

strategies. 

-­­Teachers are provided 40 

or more hours of PD each 

year 

 

 



STEM Implementation Rubric – Curriculum –

3 – Curriculum: Is your STEM curriculum aligned to the adopted Indiana Academic Standards? 

Courses/Classes are integrated across content and infused with community needs and content 

progresses from grade to grade and are aligned across content areas.

INDIANA DEPARTMENT OF 

EDUCATION STEM ATTRIBUTES

Initial

IMPLEMENTATION

Developing

IMPLEMENTATION

Approaching

IMPLEMENTATION

FULL

IMPLEMENTATION

3.1 Curriculum Integration

3.2 Curriculum Progression 

and Alignment

3.3 Community Engagement

3.4 21st Century Skills 

(http://www.p21.org/) 

3.5 Student Performance 

Assessments

http://www.p21.org/


Essential STEM School Standard 3.5:

Assessments
– Curriculum: A STEM curriculum design is aligned to the adopted Indiana Academic Standards. Courses/Classes are integrated across content and 

infused with community needs and also progress naturally from subject to subject, grade to grade. 

Key Element Initial 

Implementation 

Developing 

Implementation 

Approaching 

Implementation 

Full 

Implementation 

Description of your program/ 

Supporting documentation 

3.5 Assessments -­­Performance based 
assessments are used to 

monitor student learning 

-­­State-­­wide data is used 

to drive instructional 

practices 

-­­Performance based and 
pre/post assessments are 

used to monitor student 

learning 

-­­Student observations are 

included as an 

assessment tool 

-­­State-­­wide data is used 

to drive instructional 

practices 

-­­Teachers use 
performance based 

assessments to determine 

student learning 

-­­Pre/Post assessments are 

used to show student 

growth 

-­­Non-­­traditional 

assessments are used to 

monitor student 

processes 

-­­State-­­wide data is used 

to drive instructional 

decisions. 

-­­Teachers use observation 

and monitor student 

dialogue  to  assess 

student processes in 

problem solving and 

innovation. 

-­­Teachers use 
performance-­­based 

assessments to determine 

student learning 

-­­ Pre/Post Assessments 

are used to show student 

growth 

-­­Teachers use observation 

and monitor student 

dialogue  to  assess 

student processes in 

problem solving and 

innovation. 

-­­Students participate in 

self-­­evaluation and goal 

setting  consistently 

-­­School uses data from 

State-­­wide and school 

assessments to drive 

instructional decisions 

and  RTI  opportunities. 

 

 



STEM Implementation Rubric

– Extended Learning –

4 - Extended Learning:  Does the STEM program offers opportunities outside the school day? STEM 

program offers opportunities outside the school day that may or may not be held at the school.  There 

are multiple opportunities for students to extend their STEM learning, but the program has a strong 

connection to the school curriculum and activities that lie within and processes to maintain 

connections.

INDIANA DEPARTMENT OF 

EDUCATION STEM ATTRIBUTES

Initial

IMPLEMENTATION

Developing

IMPLEMENTATION

Approaching

IMPLEMENTATION

FULL

IMPLEMENTATION

4.1 Programming

4.2 Program Alignment

4.3 Community Engagement



Essential STEM School Standard 4.3:

Community Engagement

-­­ Extended Learning: STEM program offers opportunities outside the school day that may or may not be held at the school. There are multiple 

opportunities for students to extend their STEM learning, but the program has a strong connection to the school curriculum and activities that lie within. 

Key Element Initial 

Implementation 

Developing 

Implementation 

Approaching 

Implementation 

Full 

Implementation 

Description of your program/ 

Supporting Documentation 

4.3 Community 

Engagement 

-­­STEM practitioners  are 
utilized to extend student 
learning 

-­­Student work is displayed 

within the school or 

community 

-­­  STEM practitioners  are 
utilized to extend student 
learning 

-­­Student work is displayed 

within the school or 

community 

-­­  STEM practitioners are 
regularly invited to 
participate in extended 

learning opportunities for 

students. 

-­­Student work is exhibited 

an displayed in the 

community and on the 

school website 

-­­Students participate in 

community events to share 

program activities 

-­­Students have direct 
experiences with STEM 
professionals in authentic 

environments outside the 

school day 

-­­Student work is exhibited and 

displayed in the community  

an   o   the school website. 

-­­Students participant in 

community events to share 

program activities an is 

directly related to STEM 

 

 





Integrating

Math and Science
• Integrating science and math helps provide 

relevance and purpose to math

• Less fragmented content

• More stimulating for students

• Ensures Science is being taught at all levels.

• Requires strong collaboration between math and 

science teachers.

• Both math and science processes are addressed



The process standards are:
• The behaviors needed to be successful in 

math and science

• The processes used to apply content 

knowledge

• Essential to embed into daily instruction

• Opportunities that help students think and 

behave like scientists and mathematicians

• The “doing” of science and math



Process Standards

Science and 
Engineering 

Process 
Standards

1) Asking 
questions (for 
science) and 

defining 
problems (for 
engineering). 2) Developing 

and using 
models and 

tools.

3) Planning and 
carrying out 

investigations

4) Analyzing and 
interpreting data.

5) Using 
mathematics and 

computational 
thinking.

6) Constructing 
explanations (for 

science) and 
designing 

solutions (for 
engineering).

7) Engaging in 
arguments from 

evidence.

8) Obtaining, 
evaluating, and 
communicating 

information.

Math 
Process 

Standards

PS.1: Make 
sense of 

problems and 
persevere in 

solving them.
PS.6: Attend to 

precision.

PS.2: Reason 
abstractly and 
quantitatively.

PS.3: Construct 
viable 

arguments and 
critique the 
reasoning of 

others.
PS.4: Model with 

mathematics.

PS.5: Use 
appropriate 

tools 
strategically.

PS.7: Look for 
and make use of 

structure.

PS.8: Look for 
and express 
regularity in 

repeated 
reasoning.



P21 Framework

http://www.p21.org/our-work/p21-framework


Questions?



Thank You!

Please feel free to contact a STEM Coordinator with any 

questions and/or to discuss your school.

General Questions Jeremy Eltz, Ph.D., jeltz@doe.in.gov

Asst. Director of College and Career Readiness

Elementary Nick Flowers, nflowers@doe.in.gov

Elementary Math, Science, and STEM Specialist

Middle School Jarred Corwin, jcorwin@doe.in.gov

Secondary Science and STEM Specialist

High School Bill Reed, wreed@doe.in.gov 

Secondary Math and STEM Specialist


